The global popularity of soccer has led to widespread tendency towards this sport. Because of the convenience of using artificial surfaces, the rapid growth of using these surfaces led to concerns about the declining performance of the players. The aim of this comprehensive review is to study the difference between the performance of players on different playing surfaces and the risk factors for use of artificial turf compared to natural grass. A literature search of valid scientific databases such as Science Direct, PubMed and Jstor by searching keywords was performed. In total, more than 6,000 articles were retrieved. After the preliminary selection process, the final analysis was performed on a total of 76 articles.
Introduction
Soccer is a very popular sport all over the world with various actions such as change of direction, starts, stops, jumps and kicks surfaces in order to minimize the injuries and achieve maximum benefits of training and competition on these types of surfaces.
Methods and Materials
Comprehensive search was undertaken from September (1) studies comparing artificial and natural turf, As Table 1 shows, Fleming et al (2013) found that on harder surfaces, players can produce larger peak push-off force and therefore significantly higher plantar-flexion torque. On softer surfaces however, players can make faster changes in acceleration and produce greater force 
Friction
Friction performs a major role in players' ability to make fast changes in direction, but too much friction can impose excessive force on bones, muscles and joints 19 . Andreasson et al (1986) found that the torque generated between the shoe and the playing surface during sudden stops and changes in direction is a cause of injury in the ligaments of knee and ankle. On the artificial turf, this torque depends somewhat on the surface friction force 20 . A study by Bonstingl et al (1975) on the torque created on artificial turf found that heavy 
Traction and rolling resistance
Traction is a key parameter for measuring comfort, performance and risk of injury 
Maximum impact
The ability of a surface to withstand the movements is directly related to its impact absorption properties 32, 35 . Theoretically, the thicker is the surface, the greater is the contact time, and so the more distributed is the impact force 34 . Therefore, thickness and amount of infill used in artificial turf affect its impact absorption properties 36, 37 . Clarke et al (2010) showed that using unsuitable studs leads to poorer energy distribution and causes the stud pressure to be felt more by the player 52 .
Environmental factors
The use of artificial turf can be associated with Although the pitch performance is influenced by the weather, amateur soccer players prefer artificial turf to natural grass, because natural grass is dry and hard during summer, and muddy or frozen in winter. The critical weather conditions for artificial grass are "hot weather" and "rain" Vol-2 Issue2 Pg. no.-9
were traumatic, 21% were overuse injuries, and 10%
were re-injuries 60 .
There have been many studies dedicated to comparing injuries occurred on natural grass and artificial turf (Table 2) grass. This study reported that most injuries occurred on both surfaces were very mild and did not require medical attention, and hence did not lead to player missing a match or training session. However, more severe injuries occurred on natural grass; lower extremity injuries, which were the most common injuries on both surfaces, were more frequent on natural grass (almost twice as frequent); and natural grass also had a higher rate of traumatic injuries (almost 4 times higher) 68 . In a study by O'Kane et al (2016) , 11 to 15 years old female soccer players were surveyed in regard to their injuries, type of shoe, and position on the field and the pitch on which they play so as to assess the rate of acute lower extremity injuries and external risk factors for this group of athletes. This study found that the number of players injured on natural grass was 3 times greater than the number of those injured on artificial turf. Also, the players who wore rounded studs on natural grass surface were injured 2.4 times more than players falling in other shoe-surface combination categories 69 .
In support of these results, the study of Meyers 
